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Japanese Published Unexamined (Kokai) Patent Publication No. S63-2873; Publication 
Date: January 7, 1988; Application No. S61-146172; Application Date: June 24, 1986; 
Int. CI. 4 : C04B 41/87; Inventor(s): Shigetoshi Amata et al.; Assignee: the Ministry of 
Transport: Director of Ship Technology Laboratory; Japanese Title: Seramikku Foomu 
no Hyoumen ni Purazuma Youshahou niyori Seramikku Koothinngu wo Hodokosu 
kotoniyori Fukugou Seramikku Zairyou wo Seizou Sum Houhou (Method for Production 
of a Composite Ceramic Material by Applying a Ceramic Coating on the Surface of a 
Ceramic Foam by a Plasma Spraying) 

Specification 

1. Title of Invention 

Method for Production of a Composite Ceramic Material by Applying a Ceramic Coating 
on the Surface of a Ceramic Foam by a Plasma Spraying 


2. Claim 

A method for production of a composite ceramic material that has different 
materials or structures, by applying a ceramic coating on the surface of a ceramic foam (a 
porous ceramic that has pores at several hundred to several thousand ±m) by a plasma 
spraying (including a flame spraying and a detonation flame spraying). 

3. Detailed Description of the Invention 
(1) Purpose 

Porous ceramics that have functions such as a separation, a filtering, a carrying of 
catalysts and a heat insulation are produced by using a sintering method after powders 
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have been formed. However, since this method requires the sintering process, it is 
difficult to combine different materials. 

On the other hand, laminate ceramic films can be produced by. applying a plasma 
spraying. However, the bonding strength between various materials is insufficient. 

This method is used to produce a laminate ceramic combining a ceramic foam 
produced by a sintering means and a ceramic layer produced by a plasma spraying, by 
applying a coating of a ceramic onto the ceramic foam using the plasma spraying. With 
the method, a composite laminate porous material with a strong bonding strength is 
produced even if different materials are used. 

(2) Constitution of the Invention 

When the ceramics produced by the sintering and the ceramic films produced by 
the plasma spraying are combined together, bonding strength is required. This method is 
to improve the bonding strength of the film by applying the coating on the porous 
structure by a plasma spraying means using the ceramic foam, so as to achieve a practical 
composite ceramic material. By laminating the functionalities of the ceramic foam and 
the ceramic spraying film, a function to change the property in the thickness direction is 
given as a new function. 

As shown in Fig.l (a) and (b), a two or three layer composite material is 
structurally formed by applying a coating on one side or both sides of the foam. For 
example, in the case of Fig.l (a), as the porosity differs as shown in Fig.2, the thermal 
conductivity changes at both layers. The temperature distribution also changes as shown 
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in Fig.2. When the porous structure is precisely controlled, a desired temperature gradient 
is formed. 

(3) Advantage 

By applying the material to heat insulating materials for heat engines, filtering 
materials for various substances or carriers such as catalysts, whose property is changed 
in the thickness direction, the heat efficiency of the engines improves. Toxic substances 
are also removed. 

(4) Brief Description of the Drawings 
Fig.l : porous structure composite ceramic 

(a) A structure wherein one side of a sintered ceramic foam is covered with a ceramic 
film by applying a plasma coating. 

(b) A three layer structure wherein both sides of a ceramic foam are covered with a 
ceramic film by a plasma coating and wherein the ceramic foam material is used as a core 
material. 

Fig.2: An example of the functionality of the composite ceramic 

The upper stage shows porosity of how many pores are presented in the ceramic 
volume, in relation to the plasma coating and the ceramic foam. 

The intermediate stage shows thermal conductivity of how much heat the ceramic 
with the property at the upper stage can transmit. 

The lower stage shows the temperature distribution in the ceramic when one side 
of the ceramic with the thermal conductivity property at the intermediate stage and the 
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other side thereof are maintained at a high temperature and a low temperature, 


respectively. 
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